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ABSTRACT
Teachers with knowledge of science and science teach-
ing pedagogy are essential to teaching science in K-12 
schools. We present collaborative efforts among science 
and science education faculty members that build a sci-
ence teacher program with an overarching objective of 
training qualified science teachers. Our Foundational 
Level General Science program goes beyond increasing 
science content knowledge. Its design fosters a sustained 
collaboration for faculty in science and education to in-
tegrate inquiry-based pedagogy into curricula with the 
goal of recruiting and retaining STEM teachers. Our ex-
perience suggests that certain policies within the higher 
education infrastructure are necessary to sustain these 
efforts.
Introduction
Current calls for science education reform point to a 
need for efforts outside of teacher preparation programs 
and professional development to sustain more than ad-
equate shifts in science teaching (National Board of Sci-
ence of the National Science Foundation (2014), National 
Academy of Engineering (2009), National Research Coun-
cil (2009). Modeling science and engineering practices, 
as delineated in the Next Generation Science Standards 
(NGSS, 2015) in undergraduate science courses and in 
added authorization education programs is an ideal arena 
for such shifts to take place. According to the National 
Academy of Engineering (NAE) and the National Research 
Council (NRC), teachers who have knowledge of science 
and science pedagogy are essential to the success of sci-
ence in elementary and secondary schools. To this end, 
the NAE has proposed that K-12 engineering education 
promote “engineering habits of mind” (i.e. those that in-
clude systems thinking, creativity, optimism, collabora-
tion, communication, and attention to ethical consider-
ations (NAE), 2009). In order to address these needs, it is 
imperative that science (including engineering) faculty 
members work alongside science education faculty mem-
bers to prepare future science teachers (Otero, Finkelstein, 
McCray & Pollack, 2006). Here we discuss how we have 
implemented programs and infrastructure to meet this 
need. We accomplish this through an increased aware-
ness of the importance of collaboration among faculty 
within colleges of science and education. Consequently, 
other institutionalized structures have resulted as an on-
going function of science and education faculty working 
together to emphasize the importance of university-wide 
attention to these matters. Since the advent of our Foun-
dational Level General Science (FLGS) program, our Insti-
tute for STEM Education has flourished to provide a mech-
anism for various science, math and engineering related 
practices and research to thrive. Science education pro-
grams at our institution, such as a NASA Lift-Off grant (NSF 
DUE #0851713) and an Integrated Middle School Science 
(IMSS) partnership (NSF DUE #0962804), as well as corpo-
52 Journal of Transformative Leadership and Policy Studies - Vol. 5 No. 1, September 2015
rate funding from Bayer USA and Chevron, have created 
financial leverage to combine resources in developing 
the Institute. Faculty members’ involvement in these pro-
grams have brought institutional attention to the shifts in 
science pedagogy and practice that are needed to meet 
the growing demands of STEM education. Our Institute 
for STEM Education continues to foster and support facul-
ty work in this area. The current manuscript describes the 
development, implementation and successes of the FLGS 
program at CSU, East Bay as well as discusses its effects on 
faculty’s own pedagogy and is integrated with other Uni-
versity initiatives (See Appendix and Table 5 for additional 
rationale for the program design). 
In this narrative, we will provide the rationale for a 
particular community of practice related to preparing 
STEM teachers, how this community has driven our shifts 
in pedagogy, summarize the methods we use to study the 
effectiveness of our program evolution along with some 
of the evidence collected, and implications for the need 
of supportive policy at the university to sustain and grow 
such practices.
Essential Community of Practice
Effectively training the next generation of science 
teachers requires the cooperative work of individuals 
with diverse disciplinary expertise and perspective. In 
that regard, the development of the FLGS program has 
led not only to the benefit of shifts in teaching prepara-
tion and awareness, but also sparked the formation of 
new and strengthened existing communities of practice 
(COPs)(Lave & Wenger, 1991; Wenger, McDermott & Sny-
der, 2002). By working in interdisciplinary teams, with 
consultation from engineers (from Bechtel, Broadcom En-
gineering, and other corporations) and engineering fac-
ulty members, we have been able to address crosscutting 
themes outlined by the NGSS (such as cause and effect, 
structure and function, energy and matter) and more ex-
plicitly apply engineering skills and habits of mind in our 
own teaching. Recruitment of junior faculty in more sci-
ence disciplines with the same educational interests fur-
ther builds the content depth of our COPs.
The FLGS courses are unique in their combination of 
audience (a mix of pre-service, in-service teachers and 
regular university students using the courses to fulfill 
General Education requirements), goals, content focus, 
and format. As such, their development requires both 
a unique approach and time above and beyond that of 
preparing for a standard science course. All courses were 
developed by an interdisciplinary team of faculty and 
vetted through quarterly workshops involving both fac-
ulty and practicing engineers. This process strengthened 
the STEM connections between the courses (and the ac-
companying Single Subjects Methods courses in teacher 
education), ensured that real-world connections and 
applications were emphasized, and helped develop cur-
ricula that emphasized the skills needed for 21st century 
engineering and science. This is an important component 
of the program and highlights the impact of the design 
on several levels: preparation of K-8 teachers to integrate 
science content more deeply and accurately into their 
classrooms, integration of engineering habits of mind and 
project based learning as a matter of classroom practice. 
An increased awareness of and changes to pedagogical 
practices among science and science education faculty 
that benefit K-8 teachers has resulted from this COP. 
Subsequently, the early design of the FLGS program 
prepared for the Science and Engineering Practices out-
lined in the NGSS (Table1). All classes were modified to 
align with the new Science Framework (NRC, 2012) in 
which scientific and engineering practices, crosscutting 
concepts, and disciplinary core ideas were emphasized. 
As the Next Generation Science Standards (NGSS) move 
through the adoption process in California, the courses 
continue to be modified to accommodate any further 
state-specific modifications to the NGSS (assessments, 
course design, etc.). 
For example, science content area courses have been 
modified such that the homework had fewer quantitative 
problems and more assignments requiring teachers to 
describe real-world examples of phenomena or teaching 
strategies for the current topics (i.e. SEP #8, Table 1). The 
lab handouts were re-written so that the purpose of the 
lab, from the point of the view of the teacher, is transpar-
ent and focused on science practices and writing prompts 
that can be translated to their classroom (i.e. SEP #3, Ta-
ble 1). Faculty members across the four major disciplines 
(chemistry, biology, earth science and physics) continue 
to work together to design course experiences to reflect 
common pedagogical approaches. As a result of the core 
science faculty being involved in the NSF IMSS project, 
teaching strategies that integrate argumentation from 
evidence is present (use of Claims, Evidence Reasoning 
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Table 1
Science and Engineering Practices (SEPs) (NGSS)
Practice
1 Asking questions (for science) and defining problems (for engineering) 
2 Developing and using models
3 Planning and carrying out investigations
4 Analyzing and interpreting data
5 Using mathematics and computational thinking
6 Constructing explanations (for science) and designing solutions (for engineering)
7 Engaging in argument from evidence
8 Obtaining, evaluating, and communicating information
(CER), MacNeill and Kracjik (2012). Since this is a consistent 
theme as a science practice and in both Common Core 
State Standards in English Language Arts (CCSS-ELA) and 
in mathematics (CCSS-M), CER is used in almost all written 
assignments in the sciences as well as in the science educa-
tion courses. Further, students are required in homework 
assignments and in their final projects (in science courses 
and in education courses) to include explicit examples 
of how science and engineering principles, cross-cutting 
concepts and disciplinary core ideas are taught and rein-
forced through readings, assessments, media resources, 
and hands-on activities. Engaging in discourse with guest 
engineers and science faculty members during the initial 
meeting of the education courses also helped to frame 
the teachers’ ideas about project-based learning and en-
gineering habits of mind. These class periods not only un-
pack learning theory and best practices in the classroom 
but dissected hands-on activities for redesign to incor-
porate the elements of science, technology, engineering, 
and math. The major assignments in the education classes 
consist of redesigning current lessons to reflect authentic 
assessment of student content knowledge and skill acqui-
sition. The ability of the school teachers in the program to 
make more connections to inquiry and project design ap-
peared to be lasting, meaningful and more readily applied 
to their classroom teaching practices. 
The process of making explicit to STEM teachers cer-
tain inquiry, science and engineering practices has driven 
not only a shift in our collective pedagogical approaches, 
but also in curriculum design. For instance, four upper divi-
sion, undergraduate online courses and four correspond-
ing in-person laboratory courses in chemistry, physics, bi-
ology, and earth science have been developed specifically 
for the FLGS program. These science courses are delivered 
along with teaching methods (Single Subjects Methods) 
courses that integrate the NGSS Science and Engineering 
practices. The science methods courses model specific ex-
amples of how engineering practices could be connected 
to the content in the four science content areas to boost 
application of inquiry practices among the teacher partic-
ipants. An inquiry continuum rubric informed by research 
funded by a National Science Foundation project (Bran-
don, Taum, Young, Pottenger, & Speitel, 2008) informs cur-
riculum design to allow for discussions about investiga-
tion and specific elements of inquiry (e.g., engaging the 
student in posing questions, encouraging the learner to 
design an experiment, developing the skills of support-
ing claims with evidence and practicing the skills of effec-
tively communicating ideas). These elements of inquiry 
were likened to the habits of mind practiced by engineers 
in their own work. The use of these practices have driven 
course design and faculty pedagogical changes.
Sustaining the Need for FLGS: Methods for Evaluation 
of Success
Significant shifts in program curricular structure and 
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support have resulted from a common awareness and ac-
tive involvement in statewide implementation of science 
teaching practices and their impact on science education 
among faculty members involved. Without the leverage 
of various science projects on campus, now housed in 
the Institute for STEM Education, the momentum of the 
initial faculty vision would have waned when grant sup-
ports ended. Through our mixed methodology of data 
acquisition, we have gathered information from the fol-
lowing sources to support our rationale to sustain the 
FLGS and related programs: open-ended reflections from 
faculty and FLGS program participants, CSET scores from 
participants, focus groups with engineers, course syllabi 
(to summarize types of pedagogy and assessments), and 
grant funded programmatic reports.
In order to sustain this necessary program, science 
faculty members and science education faculty mem-
bers, the deans of their respective colleges, the university 
provost and the Institute for STEM Education, continually 
work together to devise courses, curricula and experienc-
es that address the calls to train effective science teachers. 
Here, we describe the necessary infrastructure needed to 
sustain such a program supported with data gathered in a 
mixed methods approach (Creswell, 2014). The effective-
ness and impact of the FLGS program has been evaluated 
in several ways: pass rates on the CSET General Science 
exams, pre-post assessments in each of the content area 
courses, exit surveys for teaching candidates, and faculty 
reflections on pedagogical shifts. 
First, the FLGS program has been highly effective at 
CSET preparation. For example, participants complet-
ing the FLGS program in 2011-2012 demonstrated 100% 
pass rates on their first attempts on single subject General 
Science CSET exams (subsets I and II). The state average 
passing rate for the same CSET is 82.4% (Taylor, 2014). 
Additionally, teachers reported that the content courses 
helped them to pass additional, more specialized CSET 
exams that allow them to teach high school level sciences.
Next, content assessments are given at the beginning 
of each science class and then as part of the final exams. 
Course instructors either design their own assessments 
or elect to use previously validated concept inventories. 
The goal of these instruments is, as in any class, to assess 
both content knowledge gained and the ability to apply 
that knowledge to problems. Test questions are designed 
to cover grades 6-8 science content standards and CSET 
expectations. Eventually, these assessments will reflect 
those of the NGSS (currently under development, NGSS, 
2015). Pre-post test scores are used to inform achieve-
ment of course learning outcomes and to identify major 
misconceptions held by the students in each course. Data 
helps instructors reflect on efficacy of their lessons/activi-
ties and inform course modifications. In the biology cours-
es, for instance, instructors more deliberately addressed 
common misconceptions in the second year of the pro-
gram as indicated by the insignificant learning gains seen 
in concept inventory results during the first year. 
Additionally, the impact of the FLGS program on par-
ticipant content knowledge, experience, and teaching 
practices were also evaluated through the administration 
of self-perception exit surveys. In these surveys, 100% 
of the participants expressed that their science content 
knowledge, confidence in teaching science, and use of 
inquiry-based learning in science had increased. A major-
ity of them also indicated that integration of mathemat-
ics and engineering principles in their science curricu-
lum had increased. A minority of the teachers indicated 
increases in time spent on science instruction, coverage 
of California science standards, and integration of tech-
nology into the science curriculum. This was understand-
able when considering that most FLGS participants were 
either K-5 teachers and/or were limited by school/district 
guidelines and resources. Participants may also have ex-
pressed interest in teaching science but were not yet in a 
science classroom. What most notably changed was their 
confidence in teaching using project- and problem-based 
learning activities and their understanding that this ap-
proach was essential to engaging their students in more 
meaningful learning. 
In the free response portion of the survey, the partici-
pants expressed increased use of more engagement strat-
egies, including inquiry-based learning, scientific experi-
ments and free exploration, and increased use of visuals, 
technology, and peer-teaching strategies. The teachers 
commented on the increased interest level of their stu-
dents, e.g., students asked more questions, and on how 
they efficiently integrated strategies to more actively in-
volve students without taking up more class time. In addi-
tion, teaching practice shifts were indicated by increased 
use of assessment probes to diagnose and address mis-
conceptions (Keeley, 2005), metacognitive writing (e.g., 
through interactive note-booking), and using videos and 
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podcasts to connect students to current events in science. 
Their students were encouraged to understand the re-
sults of their own pre-assessments and post-assessments 
in order to see that their ability to articulate this under-
standing shifted. Some participants also expressed their 
appreciation that the FLGS program helped them to up-
date and further develop their content knowledge, to 
make cross-connections between the different science 
disciplines, and to help them unpack concepts, which fa-
cilitated deeper understanding and, in turn, their ability to 
teach these concepts.
Table 2 summarizes the most common comments 
provided in surveys of participant members’ experiences 
in the FLGS program.
Participants in the FLGS program have also reflected 
on the pros and cons of inquiry- and project-based learn-
ing in their classrooms (Table 3). Attention to project-
based learning in the classroom appeared to be one of 
the most compelling struggles experienced, yet provided 
some interesting perspectives which impacted university 
faculty pedagogy.
The impact of inquiry on classroom teachers has im-
plications for science and education faculty in how we 
design new courses, redesign curriculum and restruc-
ture how we approach the NGSS Science and Engineer-
ing Practices. Having a university faculty with a common 
understanding of the values and challenges of problem-
based learning has informed the work on various other 
STEM projects. Iterations of FLGS course lab activities have 
been integrated into the Hands-On Science Teaching Labs 
(HOST), a program aimed at developing undergraduates 
with science teaching aspirations. Not only does the FLGS 
program impact what the students experience and take to 
their classrooms, it impacts how faculty members prepare 
their own courses, learn to articulate changes with each 
other across disciplines, and sustain changes across STEM 
areas to retain and train majors and future educators. 
Emphasis on Improved Pedagogy: Specific Impacts on 
Science and Education Faculty
Success of the FLGS program has been dependent 
upon close collaboration of faculty members from science 
disciplines. Practicing engineers contributed to course 
development and lab activities. These partnerships are 
essential to reforming science pedagogy in both K12 and 
higher education. Here we build a case for these syner-
gistic efforts as they impact faculty pedagogy on campus. 
Because of common goals and the explicit support of the 
university, our efforts have stimulated a culture of atten-
tiveness to effective practices in STEM education. During 
the initial development of the FLGS program, science and 
education faculty members reflected on the impact of the 
program on their pedagogical practices. They revealed 
that participation in the FLGS program resulted in a pro-
found shift in their attention to creating and modeling 
strategies that are useful to the K-5 educator (who would 
then be prepared to teach grades 6-8). Table 4 summarizes 
trends in faculty reflections (in response to open ended, 
Table 2
Common comments/ ideas from cohort member surveys (2010-2013)
Aspects of program that impact science teaching and content knowledge
1 My increase in content knowledge has given me more confidence in teaching science in my classroom.
2 The deeper understanding of content that I have is helping me to focus on making lessons tighter.
The combination of greater content knowledge and the application of content to engineering and project based 3 learning [has had a great impact]. 
The focus on hands-on learning in labs and in the implementation of problem-based learning is exciting. My 4 students are already showing more excitement
I have a better understanding of how to infuse engineering habits of mind (science and engineering practices, 5 NGSS, 2015) into my regular science lessons as well as into project based learning. 
My students are more highly engaged in science lessons now that I have more examples of my own of how to 6 implement inquiry.
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Table 3
Benefits and barriers of problem- or project-based learning
Benefits for FLGS teachers & their students
Learners formed reasonable and logical arguments to 
communicate explanations.
Learners became more engaged in science as a process – 
showed more excitement.
Attention to inquiry, NGSS and Common Core makes more 
sense in the context of implementing engineering design 
projects and skills. 
Integration of STEM and science practices are easier in the 
context of projects. 
Barriers/ challenges for FLGS teachers & their students
Element of the learner forming reasonable and logical 
arguments to communicate explanation was difficult for 
lower grade levels.
Some classroom students were able to communicate their 
argument on paper, but not verbally.
Materials for project-based science can be scarce.
There is a lack of context and perspective on how to fully 
implement project based learning and engineering ideas into 
classroom science. More training and experience is needed.
written prompts) regarding these shifts in their teaching 
practices, making content accessible to K-5/ 6-8 educators 
for use in the classroom and in ways of assessing content 
and processing skills.
What is compelling about these trends is that it in-
spires faculty to increase capacity for researching these 
teaching styles more deeply, understanding how content 
is made accessible to learners and how to design authen-
tic assessments. These are goals for many of our ongoing 
and future projects in STEM education in our institution.
The faculty members emphasize that key to the success 
and sustainability of this program, future goals and its 
mission is more common planning time, ongoing training 
in assessment, use of CCSS-M and CCSS-ELA, and further 
integration of NGSS into more science major level content 
courses. Continued support from university administra-
tion for development and implementation of innovative 
pedagogical practices and conducting rigorous research 
of the program has been essential in the growth of STEM 
programs and the academic capacity of the faculty in-
volved in science and math education research. Regular 
meeting times and release time for additional innovative 
planning, professional development, data analysis, and 
program evaluation are essential to sustained consisten-
cy and integrity of program outcomes. This is especially 
important for establishing institutional norms in making 
commitments to successful STEM teacher preparation 
beyond grant and foundation support. Currently, this is a 
priority for our sustained efforts at our university.
Preparing Qualified STEM Educators: Policy Supports 
Pedagogy
Ultimately, we expect that gains in teacher content 
knowledge, science practice, experience, and confidence 
will escalate the quantity and quality of science teaching 
in our K-8 classrooms. We have developed an inquiry-
based program where assessments are geared towards 
measuring participants’ abilities to apply content knowl-
edge to lessons to be used in K-8 science classrooms. We 
have used existing relationships with community colleg-
es, school district administrators, and local K-12 science 
coordinators to advertise our program. Webinars and pro-
fessionally designed flyers have generated a number of 
inquiries. Additionally, we rely on our graduated cohorts 
and program alumni to disseminate their experiences and 
draw new participants. For instance, by requiring them to 
bring a guest to the final project presentation of the Sci-
ence Teaching Methods course, we expose other teachers 
to our program. Through our connection to the Liberal 
Studies department at CSU East Bay, we make students in 
that department aware of how the FLGS courses can be 
used to fulfill their depth of study requirement for their 
degree program. We have used CSU Math and Science 
Teacher Initiative (MSTI) funds to offer scholarships to 
entice undergraduates to take these courses as a path to 
a STEM teaching career. What is also different about the 
program is that we recruit individuals who are already in-
volved in a teacher pathway or are current teachers add-
ing a science certification. This is in contrast to programs, 
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Table 4
Improvements in faculty pedagogy and approach to science education 
Teaching Style
Adapts college level courses and lecture 
materials so that they are applicable to 
use in the classroom
Models pedagogies that are applicable to 
K-8 classrooms
Modifies lessons to address needs of 
English language learners and special 
needs students more explicitly
Models explicit assessment strategies for 
content and scientific process
Applies content to varied inquiry 
approaches; Models and assesses 
practices more explicitly
Accessibility of Content
Delivers content in varied forms 
(animations, real world examples, case 
studies, lab activities tied directly to 
lecture content) 
Identifies common misconceptions 
and identifies how scientific content 
addresses them
Applies content specifically to inquiry 
activities and engineering habits of mind 
to enhance relevance of concepts
Stimulates frequent communication with 
students (online lecture setting) to review 
ideas and concepts that need attention or 
where understanding is strong
Using the CER approach (Claims, 
Evidence, Reasoning) \to make content 
and scientific thinking accessible
Assessment Strategies
Uses formative strategies to combat 
misconceptions and to build on prior 
knowledge 
Assesses for ability to provide evidence 
for claims made and analyze data
Has pre/ post course assessments to 
reveal areas in need of improvement, 
where gains are or are not made 
Creates explicit course outcomes 
aligned more specifically to 
assessments
Creates summative assessments that 
apply content to lesson planning and 
delivery, project design or inquiry skills 
such as the Noyce Fellowship, in which there have been 
noted struggles in recruiting undergraduate STEM majors 
into the teaching profession (Schuster, 2013)(although we 
do recruit Noyce scholars in addition to the FLGS path-
way).
We continuously improve all courses in the program 
based on assessment data, student feedback, workshop 
discussions with practicing engineers, and discussions 
with faculty and science educators at other institutions. 
Course development by faculty members is no longer 
compensated, because post-development course im-
provements are considered standard instructional prac-
tice. However, we continue to leverage new grant awards 
in sustaining the elements of the original FLGS program 
development which is crucial to sustaining our mission to 
train quality STEM teachers (Table 5 contains a description 
of qualified STEM teachers, Appendix).
Attention to and sustenance of improved science 
pedagogy would not exist without commitment to uni-
versity solidarity and policy in support of such reforms. We 
continue to brand ourselves as a regional hub for STEM 
education and research. This is made possible via the 
concerted efforts of faculty to envision and implement 
innovative learning and research. And although our FLGS 
program is one of several pathways to preparing more ef-
fective science teachers, we know there is a need to sup-
port more of the various pathways in our institution to 
diversify and strengthen options for those gaining added 
science pedagogy and content skills. We know that to sus-
tain collaborative efforts within the university and with 
partnering school districts, policy at the university level, 
and ultimately at the state level where CSU campuses are 
supported, require ongoing commitment to time and 
resources allocated to these programs (faculty time, ef-
fective teaching spaces, materials, staff support for grant 
implementation and research capacity among faculty and 
classroom educators).
Various programs across numerous universities and 
community colleges have worked to address the need 
to prepare highly qualified science teachers by develop-
ing pathways for undergraduates, and even high school 
students, to become interested in science, technology, 
engineering and mathematics (STEM) teaching careers. 
Recruitment of future mathematics and science teachers 
occurs in other pathways including the Noyce Teaching 
Fellowships and undergraduate pre-scholarship prepara-
tion programs (NSF, 2010; Schuster, 2013). However, even 
as Monk (1994) has indicated, individuals with a strong 
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ADDITIONAL BACKGROUND INFORMATION AND RATIONALE FOR THE FLGS PROGRAM
Table 5
Developing and retaining high quality mathematics and science teachers
Aspects of program that impact science teaching and content knowledge
Attract and retain precollege science and mathematics teachers: resources must be provided to compensate 
1 teachers of mathematics, science and technology comparably to similarly trained science and engineering 
professionals in other economic sectors.
Provide quality, sustained professional development experiences for all K–12 science and mathematics teachers 
2 that will: increase and deepen content knowledge, promote a variety of pedagogical approaches and develop 
questioning strategies, which will advance higher order thinking of all their students.
Encourage higher education leaders to strengthen K–8 teacher education programs to provide a deeper 3 understanding of the content knowledge necessary to teach mathematics and science.
Invest in research on teaching and learning that will better inform development of science and mathematics 4 curricula and pedagogical approaches. 
Review teacher education programs focusing on the extent to which prospective teachers are grounded in 5 academic content in the subjects they will teach.
background in math and science have been difficult to 
recruit into science teaching positions because of their 
capacity to find employment in other more monetarily lu-
crative careers. Since then, Darling-Hammond (2000) and 
various others (Hill, Rowan & Ball, 2005; Rice, 2003) add 
that high quality teaching and student achievement are 
linked and addressing teacher preparation is essential for 
that achievement. These issues confound the need for ex-
cellent science teachers and drive changes to programs 
that prepare future teachers. 
Additionally, the U.S. Department of Education 
(D.O.E.) has identified areas of teacher shortages and con-
tent areas in high need. Their reports spanning from 1990 
to 2014 have consistently indicated (across all 50 states) 
the need for science teachers (predominantly life and 
physical sciences) in K-12 schools (U.S. D.O.E., March 2014). 
The following (Table 5) summarizes several recommen-
dations from the National Science Board of the National 
Science Foundation (2014) in order to develop and retain 
high quality mathematics and science teachers. 
The FLGS program and the resulting collaborative and 
synergistic efforts among leadership and faculty mem-
bers have addressed these recommendations in Table 
5 in various settings and projects with various targeted 
efforts to recruit and prepare more highly qualified sci-
ence teachers. We present one approach to these needs 
via a narrative of a program that builds a science teacher 
pathway with the overarching objective of training more 
confident and “highly qualified” (No Child Left Behind Act, 
2001) science teachers. In 2010, we began recruiting cur-
rent educators to enroll in a yearlong program that builds 
their science content knowledge to a level suitable for the 
Added Authorization in Foundational Level General Sci-
ence (FLGS). The goals of the FLGS program go beyond 
increasing the science content knowledge of program 
participants (typically K-5 teachers adding authoriza-
tion to teach 6-8th grade science or become lead science 
teachers in their K-5 setting). The development of the 
FLGS program stimulated sustainable discourse that facili-
tated teachers’ and faculty members’ abilities to integrate 
science practice and active, inquiry-based pedagogy into 
their curricula and design additional programs that foster 
these practices.
Korb et al. Policy in Support of Pedagogy
Journal of Transformative Leadership and Policy Studies - Vol.5 No. 1, September 2015             59
About the Author
MICHELE A. KORB, PhD, is an Associate Professor in Science 
Education at California State University, East Bay, in the 
Teacher Education Department. She is actively involved in 
STEM education reform.
Email: Michele.korb@csueastbay.edu
DANIKA LeDUC, PhD, is an Associate Professor in the De-
partment of Chemistry and Biochemistry, College of Science, 
California State University, East Bay. She serves as Associate 
Director, Institute for STEM Education.
Email: danika.leduc@csueastba.edu 
CARON INOUYE, PhD, is an Associate Professor, Department 
of Biological Sciences at California State University, East Bay. 
She is an active promoter of STEM education and leader in 
transformative changes in science education at CSUEB and 
beyond.
Email: caron.inouye@csueastbay.edu
MEGAN JENSEN, MA, is the coordinator for the Hands On 
Science Teaching (HOST) Labs in the Institute of STEM Educa-
tion at CSU East Bay. The HOST Labs provide firsthand teach-
ing experience to undergraduates thinking about education 
careers.
Email: megan.jensen@csueastbay.edu
JEFFRY SEITZ, PhD, is a full Professor of Earth and Environ-
mental Sciences at California State University, East Bay and 
is PI on several NSF grants related to in-service teacher pro-
fessional development and is the director for the Center for 
Student Research at California State University, East Bay. 
Email: jeff.seitz@csueastbay.edu
Korb et al. Policy in Support of Pedagogy
60 Journal of Transformative Leadership and Policy Studies - Vol. 5 No. 1, September 2015
REFERENCES
Achieve, Inc. (2015). Next Generation Science Standards. Retrieved 
from http://www.nextgenscience.org
Brandon, P.R., Taum, A.K.H.,Young, D.B., Pottenger, F.M. III, & Spei-
tel. T.W. (2008). The complexity of measuring the quality of 
program implementation with observations: The case of 
middle school inquiry-based science. American Journal of 
Evaluation (29), 235-250.
CCSS-ELA. (2015). Common core state standards in English Lan-
guage Arts. Retrieved from http://www.corestandards.org/
ELA-Literacy/
CCSS-M. (2015). Common core state standards in mathematics. 
Retrieved from http://www.corestandards.org/Math/Prac-
tice/
Creswell, J.W. (2014). Qualitative, quantitative, and mixed methods 
approaches (4th ed.). SAGE Publications. Thousand Oaks, 
CA.
Darling-Hammond, L. (2000). Teacher quality and student 
achievement. Educational Policy Analysis Archives 8(1).
Department of Education, Office of Post Secondary Education. 
(2014). Teacher shortage areas nationwide listing, 1990-1991 
through 2014-2015. Retrieved from http://www2.ed.gov/
about/offices/list/ope/pol/tsa.pdf
Hill, H.C., Rowan, B., Ball, D.L. (2005). Effects of teachers’ math-
ematical knowledge for teaching on student achievement. 
American Educational Research Journal, 42, 371-406.
Keeley, P. (2005). Uncovering student ideas in Science: 25 forma-
tive assessment probes. Washington D.C.: National Science 
Teacher Association Press.
Lave, J. & Wenger, E. (1991). Situated Learning: Legitimate pe-
ripheral participation. Cambridge: University of Cambridge 
Press.
MacNeill, K. & Kracjik, J. (2012). Supporting grade 5-8 students in 
constructing explanations in science: The claim, evidence, and 
reasoning framework for talk and writing. Boston, MA: Pear-
son Publishing.
Monk, D. (1994). Subject area preparation of secondary math-
ematics and science teachers and student achievement. 
Economics of Education Review, 13, 125–145.
National Academy of Engineering and National Research Coun-
cil. (2009). Engineering in K-12 education: Understanding the 
status and improving the prospects. Washington, D.C.: Na-
tional Academies Press. 
National Board of Science of the National Science Foundation. 
(2014). America’s Pressing Challenge: Building a Stronger 
Foundation. Retrieved from http://www.nsf.gov/statistics/
nsb0602/
National Research Council. (2007). Rising above the gathering 
storm: Energizing and employing America for a brighter eco-
nomic future. Washington, D.C.: The National Academies 
Press.
Quinn, H., Schweingruber, H., & Keller, T. (Eds). (2012). A Frame-
work for K-12 Science Education: Practices, Crosscutting Con-
cepts, and Core Ideas. Washington, D.C.: National Research 
Council.
National Science Foundation. (2010). Program Solicitation NSF 
11-517: Robert Noyce teacher scholarship program. Retrieved 
from http:// www.nsf.gov/pubs/2011/nsf11517/ nsf11517.
pdf
No Child Left Behind Act (NCLB) Act of 2001, 20 U.S.C.A. § 6301 
et seq. (West 2003).
Otero, V., Finkelstein, N., McCray, R., & Pollack, S. (2006). Who is 
responsible for preparing science teachers? Science, 33, 445-
46.
Rice, J.K. (2003). Teacher quality: Understanding the effectiveness 
of teacher attributes. Retrieved from http://www.epinet.org
Schuster, D. (2013). In pursuit of sustainable STEM certification 
programs. Journal of College Science Teaching, 42, 38-45.
Taylor, M. (2014). Annual Report on Passing Rates of Commission-
Approved Examinations from 2008-2009 to 2012-2013, Febru-
ary, 2014. Sacramento, CA: Commission on Teacher Creden-
tialing.
Wenger, E., McDermott, R., & Snyder, W. (2002). Cultivating com-
munities of practice: A guide to managing knowledge. Cam-
bridge, MA: Harvard Business School Press.
Korb et al. Policy in Support of Pedagogy
